Summary. A study of the relationship between bile secretion and nutrition in the pig requires a complete and continuous collection of the bile and its reinfusion to the animal. In most of the studies performed in different species, bile has been directly reinfused into the duodenum, leading to the exclusion of the sphincter of Oddi from the biliary pathway. It has been postulated that such an exclusion could inhibit gallbladder emptying. The aim of the present work was to study postprandial gallbladder emptying in the pig, depending on the site of bile reinfusion, i.e. the duodenum or the lower bile duct. The gallbladder bile was coloured with indocyanine green (ICG) and marker secretion was recorded after a testmeal. The results showed that after meal intake, the gallbladder emptied over a similar period of time and according to similar kinetics, whatever the site of bile reinfusion.
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Introduction.
Research on the physiology of bile secretion in relation to the diet ingested by the conscious pig eating normally requires the measurement of total amounts of bile and of its components : it is necessary to continuously collect the bile over experimental periods of several days in order to study the variation of its total quantity and of its components with the diet. Several surgical techniques using a biliary fistula have been developed to quantify bile secretion in pig (Laplace, 1976 ; Laplace and Ouaissi, 1977 ; Juste, Corring and Breant, 1979) , dog (Nahrwold and Grossman, 1967) and monkey (Dowling et al., 1968) . In order to keep the enterohepatic circulation intact and not to modify bile secretion (Dowling et al., 1968 ; 19791, the bile was reinfused into the duodenum (Nahrwold and Grossman, 1967 ; Laplace, 1976 ; Laplace and Ouaissi, 1977 ; Juste, Corring and Breant, 1979) , the lower bile duct (Laplace and Ouaissi, 1977) or the gastric antrum (Dowling et al., 1968) . Direct reinfusion of bile into the duodenum or the gastric antrum by-passes the sphincter of Oddi and neglects the physiological function of this possible point for controlling bile flux (Watts and Dunphy, 1966) and gallbladder activity (Wyatt, 1967) . According to Ashkin et al. (1978) and Laplace and Ouaissi (1977) , exclusion of the sphincter of Oddi from the biliary pathway may perturb the physiology of bile secretion and even inhibit the functioning of the gallbladder (Laplace, 1976) . Contrary to findings reported by Laplace and Ouaissi (1977) , it was shown in a recent study in the pig (Juste, Corring and Le Coz, 1983b) Biliary surgical procedure. &horbar; An extension of the method described previously was used (Juste, Corring and Breant, 1979) . Under general anaesthesia and sterile conditions, the peritoneal cavity was opened and the common bile duct was identified distally to the entry of the cystic duct at about 2 cm from the duodenum. After the duct wall had been incised longitudinally for 0.5 cm, a medical silastic catheter (outer QJ = 4.88 mm ; inner P = 2.64 mm) was inserted and ligated into place. For group 1 animals, a second incision of 0.2 cm was made between the first one and the sphincter of Oddi ; a silastic tube of small diameter (outer £5 = 3.18 mm ; inner 0 = 1.57 mm) was then gently inserted downwards without reaching the sphincter muscle and was ligated into place. For group 2 animals, a silastic catheter (outer QS = 3.18 mm ; inner £5 = 1.57 mm) was inserted into the proximal duodenum, opposite to the opening of the common bile duct and ligated into place. For all animals both catheters were exteriorized through separate stab wounds in the right flank and the abdomen was closed in layers after a penicillin solution (1,000,000 U) had been poured into the abdominal cavity. After surgery, antibiotics (penicillin : 1,000,000 U ; streptomycin : 1.0 g) were given daily by intramuscular injection for 3 days. ,
The bile began to drip as soon as the biliary fistula was inserted into the bile duct and restitution was carried out immediately after surgery. The catheters for bile collection and return were connected to an apparatus which returned the bile automatically ; its functionning has been described by Juste 29.17 ± 1.67 min). This flow was 5.54 ± 2.17 pg/min when the bile was reintroduced into the lower common bile duct and 14.67 ± 5.14 pg/min when it was returned directly into the duodenum (non-significant difference).
Effect of ICG on bile secretion. -Whatever the site of bile restitution, ICG infusion did not affect the volume of bile secreted over a 12-hr period after perfusion began (table 2) . However, the quantity of bile acids secreted over the same period tended to decrease in both groups of pigs. These results should be accepted with caution due to the small number of control trials (glucose serum only perfused).
Discussion.
We used indocyanine green (1CG) to mark the gallbladder contents. This dye, an excellent marker for studying hepatic function, has been used in many physico-chemical and physiological studies (Wheeler, Cranston and Meltzer, Hanson, 1978) which show that the marker is not recycled through the enterohepatic circulation and is almost exclusively extracted by the liver.
ICG has an anticholeretic effect in the rat, rabbit and dog (Klaassen and Plaa, 1969) . In the rat (Horak, Grabner and Paumgartner, 1973) Most of the perfused ICG (99 %) was excreted before the meal was ingested over a similar length of time and according to similar kinetics, whatever the site of bile restitution. Maximal ICG concentration in the bile was observed between the 2nd and 3rd hours after perfusion began. The maximal peak of ICG concentration was obtained 120 min after its injection in humans (Cherrick et al., 1960) , 60 to 90 min (Hunton, Bollman and Hoffman, 1960) (Cohn et al., 1979) . On the contrary, Laplace (1976) and Laplace and Ouaissi (1977) (Ashkin et al., 1978) ; neither were we able to describe the normal functioning of the gallbladder, whatever the site used to return the bile to the animal. The kinetics of postprandial excretion of bile ICG, which are remarkably similar whether the bile is re-introduced before the sphincter of Oddi or directly into the duodenum, nevertheless resemble those described in humans (Duane and Hanson, 1978) in a study which included no fistulation of the biliary system. In the pig, we found the typical profile of log-linear bile secretion described in humans during a postprandial period of 40 to 50 min.
Conclusion.
We conclude that gallbladder emptying is not inhibited when the sphincter of Oddi is not irrigated by bile secretion. Among other things, this may be due to an effect of the CCK-PZ released by the presence of the products of protein and lipid digestion (Malagelada et al., 1973) or to changes of gastroduodenal motility (Peeters, Vantrappen and Janssens, 1980 ; Itoh and Takahashi, 1981) 
